Abstract
sessions of one and a quarter hours, spaced four months apart at each site. They assessed feasibility through the amount of preparation time for faculty and staff, residents' evaluations of their training, self-reported use of SBI, residents' performance on individual quizzes compared with group quizzes, booster session evaluations, and levels of confidence in conducting SBI.
Results
After initial training and three TBL reinforcement sessions, 42 residents (63%) reported that they performed SBI and that their levels of confidence in performing interventions in their current and future practices was moderately high. Participants preferred TBL formats over lectures. Group performance was superior to individual performance on initial assessments. When invited to select a model for conducting SBI in current and future practices, all residents opted for procedures that included clinician involvement. Faculty found TBL to be efficient but labor-intensive for training large groups. 
Conclusions

Postgraduateresidencyprograms
traditionally rely on the lecture method to communicate new information to learners. Grand rounds lectures are an example. In this type of passive setting, little opportunity exists for learners to discuss material or for instructors to determine whether learning has taken place. Evidence indicates there is little long-term knowledge retention from these lectures 1 and that active learning in medical education is more effectual than passive learning. [2] [3] [4] [5] [6] Team-based learning (TBL), an active-learning, group-based instructional format, was first introduced in higher education in 1994. [7] [8] After the theoretical basis of TBL was elucidated, some medical schools adopted this new learning method in the preclinical curriculum, 9 -13 in the clinical curriculum, 14 and in residency curriculum. 15 TBL programs derive from theory suggesting that adults learn most effectively when the basis for learning is experiential, social, and active; involves discomfort; leads to the generation of narrative; and uses both structure and freedom. Common features of TBL are that participants are accountable for individual and group learning, work in small groups to solve identical application problems, are encouraged to discuss and defend their answers, and receive immediate feedback regarding their performance. [7] [8] Studies indicate that the approach changed learning, behavior, and the level of medical student satisfaction. [13] [14] Residents became more engaged and stayed on task more often than during the typical lecture format, 15 and faculty viewed the model as efficient and effective. 10, 12 Levine and colleagues 14 also looked at learning outcomes of students in a psychiatry clerkship. They documented that in comparing average scores of two classes, the team learning group scored significantly higher than those in the conventional didactic clerkship. 14 The Mercer University School of Medicine (MUSM) research team received a National Institutes of Health (NIH)-funded training grant from 2005 to 2007 for teaching physicians and staff to conduct screening and brief interventions (SBIs) for alcohol misuse; however, finding an appropriate instructional format for reinforcing concepts and procedures taught in initial training proved challenging. The method had to be efficient because the usual training time frame in residency programs is one hour. At the same time, the method had to engage learners to think about, discuss, and effectively use material they had covered at an initial training and during reinforcements. We developed team learning modules (called booster sessions) to reinforce the concepts taught at the initial three-hour training session, and we designed activities to involve learners, incite competition, and generate discussion. Although nurses, triage staff, residents, and faculty in family medicine participated, this report focuses on resident learning and the use of TBL as a method to reinforce and enhance the concepts taught to the residents during the initial training, which occurred four months before the booster sessions began. Our hypothesis was that residents would implement SBI for alcohol misuse after training and that the TBL booster sessions would help maintain the behaviors. The outcome measure was residents' self-reported use of SBI for alcohol misuse at each time point (i.e., booster session).
This purpose of this report is (1) to describe the feasibility of residency implementation of TBL by describing both the development of TBL training materials for alcohol SBI and the time faculty members spent preparing TBL booster sessions and (2) to assess the effectiveness of our implementation of TBL, as measured by (a) residents' evaluations of their training after each session, (b) residents' self-reported use of SBI, (c) residents' performance on individual readiness assurance tests (IRATs) compared with their performance on group readiness assurance tests (GRATs), and (d) residents' levels of confidence in conducting SBI. In addition, we describe residents' acceptance of defining SBI as part of their clinical role as demonstrated by their preferred model (i.e., nurse only, physician only, physician plus nurse, or total systems involvement) for implementing SBI in their practice settings.
Description of the Training Program
Background
Though studies indicate that SBI for alcohol misuse by clinicians results in decreases in alcohol consumption by hazardous and harmful drinkers, 16 -20 clinicians fail to address problem drinking in one third to one half of cases, even when they know this diagnosis. [21] [22] [23] [24] [25] Lack of appropriate training is a major barrier to clinicians performing SBI of alcohol misuse in clinical practice. 16, 22, 24 For clinicians who have received training, numbers of interventions seem to decline after initial training, 26 and the most effective methods of reinforcing ongoing use of SBI techniques after initial training are not known. We designed this NIHfunded project to train faculty, residents, and nursing/triage staff at eight family medicine residencies to perform SBI for alcohol misuse and to encourage the continued use of the process. The initial training consisted of three hours of instruction and practice in (1) conducting screening, (2) providing feedback to patients about their drinking, and (3) giving advice using a brochure-based intervention. We designed booster sessions to reinforce initially taught material about how to conduct alcohol SBI.
A primary objective of the project was to test the promise and feasibility of TBL activities to reinforce the continued use of resident alcohol SBI behaviors. The research team chose TBL as a model for multiple reasons. Faculty members at MUSM are familiar with problem-based learning (PBL) because the premedical curriculum is built on a PBL format. Therefore, faculty members are comfortable with small-group learning. Two members of the basic science faculty with particular interest in TBL attended a faculty development session to learn how to apply it to a PBL setting. After they found success using the process during PBL sessions, MUSM sponsored a faculty development program to teach all faculty the process. We decided that incorporating TBL into the current project would offer an opportunity to use the method and evaluate its effectiveness at the residency level.
The educational team (S.S., J.P.S., D.L.H., C.L.D., M.M.V.) therefore designed the booster sessions to use the typical onehour format for family medicine teaching, with a variety of learning activities to stimulate interest in the material presented. The team designed TBL booster sessions to reinforce material previously taught about how to conduct alcohol SBI. The basic format of TBL sessions includes small groups all working in parallel in the same room, group-based "readiness assurance" testing (i.e., small-group discussion and decisions on answers to questions drawn from both initial training and material to be covered during the subsequent minilecture), case-oriented group application exercises (i.e., small-group application of material from the initial training for use in answering questions regarding a clinical case), and simultaneous reporting (i.e., small-group presentations of answers to multiple-choice questions to the larger group by holding up cards reflecting the letter of the selected answer). 27 The educational team designed tests and exercises to stimulate constructive controversy aimed at piquing interest and heightening rehearsal, recall, and application of the material. 27 The team selected content both to reinforce material covered only partially in the initial training and to provide an opportunity for assessment of clinical cases. Because review of covered or partially covered material can be boring, the team fashioned this TBL experience to incite competition, generate discussion, and stimulate peerdriven motivation to perform SBI. We held three booster sessions, each 1 hour and 15 minutes in length, scheduled at four-month intervals after the initial training at each training site.
Preparation
Education personnel (S.S., J.P.S., C.L.D., M.M.V.) designed the TBL materials. Five faculty members, including four authors (S.S., J.P.S., C.L.D, M.M.V.), constructed IRAT and GRAT questions, developed a case with accompanying questions for the case analysis discussion (CAD), created a mini-presentation, and drafted questions for participants to evaluate their learning. Research assistants produced both small-group team folders with response cards, quizzes, and the CAD case and speakers' folders with answer keys. Several residents and faculty members and two mental health professionals provided peer review before implementation, thus serving as participants for practicing each booster session before we conducted it with intended learners. Their formative evaluations and suggestions led to changes. For example, on the IRAT, which is the individual pretest participant quiz, role players suggested informing participants at the outset if more than one answer would be accepted as correct, rather than leaving them to guess.
Conduct of the sessions
Chart 1 shows the time frame and activities for a sample booster session. We divided participants into teams of four to eight residents. Each group selected a team leader, designated the "keeper of the paraphernalia" (KOP). The KOP gave an IRAT to each individual to generate a self-assessment of his or her knowledge of the material to be covered in the session. After participants turned in a copy of their answer sheets to session facilitators (we, the authors, who traveled to each site to conduct these sessions), the small teams discussed the IRAT and completed a GRAT. All groups answered the same questions, and the IRAT and GRAT questions were also the same. Each KOP submitted the top sheet of a two-copy sheet to the session facilitators. Then, the facilitator led the teams through a review of questions one at a time, with each team simultaneously showing a card with its chosen answers to the multiple-choice questions. Facilitators revealed the correct answers, and all the teams discussed them. The team with the most correct answers received prizes (e.g., sweetened popcorn, dried fruit, nuts) to share. The facilitators asked team members to justify their answers, generating recall of the material and discussion about the question.
Another team activity, the CAD, followed the large-group discussion. Within their small teams, members discussed a clinical case and answered questions. Each team discussed the same case. As in the IRAT exercise, the facilitators received one copy of the CAD for grading before discussion; the teams used the other copy to present their answers to each multiple-choice question during the ensuing competition. Again, the team with the most correct answers received a prize.
For both the GRAT and CAD, we adhered to the principles and practices of TBL 27 in that all teams dealt with the same case problem and quiz questions, reported simultaneously, and were asked to make specific choices. Some questions had more than one possible answer; we allowed teams to appeal decisions and asked the team members to justify their answers. In this manner, they had the opportunity both to demonstrate mastery of concepts learned and to ask about concepts that were unclear. We showed materials related to case questions after (not before or during) the competition.
Booster session one
This session focused the clinicians' attention on patients who are at risk because of their levels of alcohol consumption. Although these patients have not usually suffered major consequences as a result of their drinking, they are drinking in a way that could lead to health problems. Patients with at-risk drinking were a primary focus for the training project. The IRAT included questions related to
• the Single Alcohol Screening Question ("How many times in the past year have you had X or more drinks in a day?" where X ϭ 4 for women and 5 for men),
• low-risk drinking limits for men and women (no more than 7 drinks per week and 3 drinks per day for women; no more than 14 drinks per week and 4 drinks per day for men) as defined by the National Institute for Alcohol Abuse and Alcoholism (NIAAA), and
• standard drink sizes (12 ounces of beer, 5 ounces of wine, and 1.5 ounces of 80-proof spirits).
The CAD case described a 25-year-old, Hispanic male construction worker with fatigue, job stresses attributable to language barriers, and family dilemmas related to his infirm mother in Mexico. His social history included drinking four to six beers with friends on Fridays and Saturdays. CAD discussion questions focused on classification of his drinking, actions to take regarding his drinking, important alcohol-related risks with this particular patient, and advice for low-risk drinking. After the IRAT and the CAD, we presented a 10-minute mini-lecture, "The Harms of At-Risk Drinking."
Booster session two
The focal point of this session was the management of patients who are drinking at the level of possible dependence with multiple major consequences as a result of their drinking. The IRAT asked clinicians first to identify symptoms of alcohol dependence that might lead to proposing a goal of abstinence and then to explain indications and contraindications for medications as treatment options. The CAD case presented a 57-year-old, obese, retired school teacher with worsening gastroesophageal reflux disease and a history of mildly elevated liver function. After retirement, she began drinking more heavily. She admitted to memory lapses and friends' concerns about her drinking. Questions for discussion included diagnostic considerations, actions to take regarding her drinking, and medications that could be considered if she stopped drinking. After the IRAT and the CAD, a third component of the booster session included a 10-minute mini-lecture, "Medication Use for the Treatment of Alcohol Dependence."
Booster session three
This session took place after one year of experience with SBI at each residency practice. Many third-year residents were near graduation and would soon be joining practices or setting up their own practices. The IRAT included questions related to • the Single Alcohol Screening Question,
• drinking limits recommended by NIAAA,
• key components of brief intervention for at-risk drinkers put forth by the U.S. Preventive Services Task Force (i.e., feedback regarding drinking, advice to reduce consumption, and contracting regarding future use), and
• methods for initial evaluation of withdrawal risk for patients with possible alcohol dependence (i.e., asking patients whether they have experienced symptoms such as nausea, tremors, or hallucinations after abstaining).
We designed the CAD to assist residents in thinking about their future practices and how they might integrate alcohol SBI into clinical work. The hypothetical case portrayed a third-year resident in family medicine with a desire to incorporate attention to alcohol SBI in her new practice. The CAD included a description of the practice and the professionals in her new group. CAD questions for the small groups to consider revolved around designing alcohol screening mechanisms for the practice, assessing screening procedures already in place for other disorders or problems, selecting the most important tools for implementing SBI, adapting procedures and tools for patients from diverse backgrounds, and responding to problems that surfaced in SBI implementation. The third component of the third booster session involved a 10-to 15-minute mini-lecture that portrayed principles (e.g., taking a systems approach, identifying and working with the clinic's power brokers, involving nurses in screening and assessment) for implementing practice change. In this component, we also described four models for how to implement SBI in primary care practice:
(1) a physician-only model, (2) a physician-plus-nurse model, (3) a total systems involvement model, and (4) a model with interventions delegated strictly to a nurse or physician extender.
Method
We kept notes and time records regarding the development of TBL activities. The institutional review boards for the eight sites approved the study. We used several measures to determine the effectiveness of the TBL component of the booster sessions. We recorded attendance at the three TBL sessions at each of the eight sites. Although we encouraged nurses, triage staff, and faculty to attend these booster sessions, the primary focus was on resident training. We asked all levels of residents to participate in these sessions. A pool of six members of the research team, primarily the principal investigator and coinvestigators conducted the booster sessions. Because of the emphasis on residency training, the data reported here from the three booster sessions are resident physician data only.
Using Likert-type scales, we asked the residents to complete an evaluation form regarding their TBL experience.
Respondents rated the relevancy of the cases, the usefulness of the small-group and large-group discussions, and whether the specific objectives of the session were met. On the IRAT, we asked residents to list the number of outpatient alcohol brief interventions they had conducted during the previous 30 days (after booster sessions one and two) or the number of interventions they had conducted since the inception of training (after booster session three). We also compared residents' IRAT and GRAT scores. In addition, participants stated their preferences for the TBL format or the usual didactic lectures by circling one or the other as their preferred format. At the third booster, using rulers from 1 indicating low confidence to 10 indicating high confidence, residents rated their levels of confidence in their ability to do SBI in their current and future practices. A final question asked respondents to select by circling the SBI model (i.e., physician only, physician plus nurse, total systems program, or nurse only) they would prefer to use in their current and future practices.
Results
Development of each of the three booster sessions took place during one month. Preparation time for developing IRATs and GRATs was significant: for the three TBL sessions conducted at eight sites, four faculty members collectively spent 10 total hours developing IRATs and GRATs. We also needed time to develop presentations (two faculty members, 12 hours total), cases (four faculty members, 12 hours total), and materials for the groups (two research assistants, two to four hours total for each of the TBL sessions). In addition, planning also included time set aside for personnel to practice using the content and materials before implementation with target learners (six personnel, nine hours total time).
Among the eight residency programs, 175 of 189 residents (93%) chose to participate in the study, completed consent forms, and completed the initial three-hour SBI training. The data on Tables 1, 2 , and 3 are derived from two distinct data sets, the IRAT/GRAT data and the booster session evaluation data. As a result, there are different numbers of residents providing data. Not every resident who completed an IRAT/GRAT completed an evaluation form and vice versa. The n reported in each of the tables is the number of valid cases that were included in the analysis for that particular Table 2 compares individual residents' scores with group scores. Group scores (GRATs) were significantly higher than IRAT scores. The overall average score when individuals completed the IRAT was 58, and, when small groups completed the GRAT, the average score was 69 (P Ͻ .001). Table 3 shows booster evaluation data by residents and their preferred SBI model.
In the cumulative evaluations of booster sessions, 138 residents (65%) rated booster sessions as excellent, and 159 (75%) preferred this format over didactic lectures. We used a Likert-type scale of 1 to 5 to assess participants' views of the relevance of cases (5 indicating very relevant), usefulness of small-and largegroup discussions (5 indicating very useful), and perceptions that objectives of the session were met (5 indicating objectives were very well met). The range of average responses for all three questions was 4.4 to 4.7 (Table 3) . At the third booster session, participants rated their levels of confidence in their ability to conduct SBI in their current and future practices on a Likert-type scale where 10 indicated extremely confident (Table 3 ). Confidence in their ability to do SBI in their current practice was 7.8 (SD ϭ 1.1) and in their future practice was 7.8 (SD ϭ 1.3). Finally, as shown in Table 4 , participants described the SBI model they would prefer to use in their practices as physician only (1, or 2.8%), physician plus nurse (8, or 22.2%), and complete systems change (27, or 75.0%).
No residents selected a nurse-only model.
Discussion
This study contributes to the growing body of evidence affirming the effectiveness and high acceptability of TBL in medical education. In agreement with previous research by Haidet and colleagues, 15 these results reinforce the utility of TBL in the residency setting, where the constraint of the typical onehour didactic conference presents a particular challenge. These findings also provide evidence that TBL may help * GRAT scores are significantly higher than IRAT scores (P Ͻ .001). Table 3 Booster In contrast to an earlier study reporting that numbers of interventions by clinicians seem to decline after initial training, 26 in this project, the number of clinicians reporting having performed SBI did not decrease. In addition, a few residents reported frequent or very frequent conduct of interventions. More than a third of the residents, however, reported performing no interventions. Residents reported at the conclusion of booster session three and after one year of training that their level of confidence in performing SBI in their current and future practices was moderately high (7.8 on a 10-point scale of confidence). Additional research is needed to determine how to train and optimize the use of motivated residents and explore educational methods for motivating ambivalent or nonparticipating residents.
Participants revealed high levels of satisfaction with TBL activities and preferences for this teaching method over traditional lectures. Positive reactions to TBL may be related to the novel format and/or the change of content for each booster session. We did not assess the value of receiving prizes, which were simple and inexpensive; however, it is interesting to note that the faculty felt the prizes added a sense of winning, but it was the sense of competition that the faculty identified as more important to the groups. Prizes added a fun aspect to the TBL.
We found TBL to be an effective method for reinforcing and building on initial training. Group performance that included discussion of the material showed improved performance over initial individual performance. Apparently, the opportunity for discussion of the material and to pool knowledge resulted in enhanced performance.
We also found TBL to be an efficient method for training large groups but labor-intensive in activity planning. For the three booster sessions combined, one to four faculty spent a total of 34 hours preparing to implement TBL sessions, with an additional two to four hours of administrative time spent preparing materials for each session. For programs considering using TBL as a teaching method, the labor-intensity of program development and dissemination does not increase much as more participants join the class; the number of small groups is simply increased-or the number of participants (with a maximum of eight) per group is increased. Two faculty members, one faculty member plus an assistant, or a sole faculty member may be needed to conduct the program. For new cohorts, faculty can easily adapt and update the previously developed cases and materials, decreasing the time needed in subsequent years.
In this study, when we invited residents to select a model for conducting alcohol SBI in current and future practices, all opted for procedures that included clinician involvement. A surprising 75% of residents stated they would prefer a total-systems approach to implementing SBI, whereas 25% preferred a physicianonly or physician-plus-nurse model. No residents stated they preferred a nurseonly model. This is encouraging because it may reflect physicians' acceptance of personal responsibility to perform SBI and to develop systems to conduct SBI in their future practices. This could also represent some impact from the third TBL training session, which addressed principles and practices of systems change and stimulated peer-driven motivation to perform SBI.
Strengths and limitations
This multisite, prospective educational intervention targeted residents in primary care for a full year to determine whether their involvement in SBI for patients' alcohol problems could be maintained or increased. The number of residents reporting they had performed SBI grew modestly over the training year, and residents reported moderately high levels of confidence in performing SBI at the conclusion of the training year. Limitations of the study were the lack of baseline data, lack of randomization of the training sites or inclusion of a concurrent comparison group, and lack of analysis of residents who did not attend the TBL booster sessions. This made it difficult to assess the impact of the TBL component versus the impact of the entire SBI process. Another limitation was the defined nature of the TBL booster session. Designed to be consistent across sites, the educational value of the seminars may have been enhanced if each site had the opportunity to change the content or activities to suit its particular training program. Another limitation is that the measurement of resident interventions was based solely on resident self-report. Finally, only primary care residents were included in this study, and results may not be generalizable to residents of other specialties.
Future research
Future research could compare groups exposed to TBL with a traditional didactic teaching and/or other teaching method to assess changes in resident knowledge, skills, attitudes, and behaviors. For example, investigators could design studies to determine whether learning occurred and the amount of retention from taking quizzes (IRATs and GRATs) versus from hearing information in a lecture. The level of competence could be assessed either through standardized patients or observation of learners conducting SBI. Self-reported levels of confidence in performing SBI could be compared across the teaching modalities. Finally, the quantity and quality of interventions with screen-positive patients could be compared across teaching strategies.
Conclusions
TBL seemed to sustain and enhance initial training in alcohol SBI. In contrast to the usual lecture format, TBL relied on competition between teams along with small-group and large-group discussions. Participants reported that they preferred the TBL format to the traditional lecture format. Their performance scores indicated that group averages (GRATs) were consistently higher than individual averages (IRATs). The utility of TBL as a method for reinforcing continued use of SBI alcohol behaviors also was demonstrated in the finding that most residents reported that they were currently intervening with their patients and had confidence in their abilities to do SBI in their current and future practices. Furthermore, all residents chose methods for conducting SBI in their practices, in which they themselves personally conducted the screening and intervention process instead of delegating the task to staff members. Future research could focus on comparisons of TBL strategies with other teaching modalities.
Longitudinal assessment of the program is warranted to determine clinicians' long-term use of SBI skills.
Dedication
We dedicate this report to our colleague and dear friend, Dona L. Harris. Dona was an integral part of the conduct and writing of this article, and her vision of the possibility of using team-based learning for this project led to its adoption. We regret to report that Dona passed away while this article was in the final stages of revision for publication. 
